Characteristic sequence motifs located at the genomic breakpoints of the translocation t(X;18) in synovial sarcomas.
The SYT-SSXI and SYT-SSX2 fusion genes, derived by reciprocal translocations t(X;18), are acquired genetic events strongly associated with the tumorigenesis of synovial sarcoma. In approaching the mechanisms underlying the formation of these fusion oncogenes, we have analysed the genomic sequences surrounding the SYT-SSX breakpoints in 10 tumors, two expressing SYT-SSXI and eight expressing SYT-SSX2 fusion transcripts. The breakpoints were found to be clustered in the 5' end of intron 10 of SYT, and in two cluster regions within intron 4 of SSX2, whereas the two breakpoints in SSX1 intron 4 were 0.5 kb apart. SYT intron 10 is abundant in repetitive regions with the interspersed repeats occupying 66% of the whole intron. Nine of the 10 breakpoints in intron 10 of SYT and six of the eight breakpoints in intron 4 of SSX2 were at or near repetitive regions. These findings suggest that repetitive regions may contribute to the distribution of genomic breakpoints. Several of the fusion sequences exhibited characteristic signs of nonhomologous end joining, including microhomologies at the end points as well as deletions. Sequences highly homologous (83-94%) to consensus topoisomerase II cleavage sites were identified at or near the breakpoints in all 10 tumors, suggesting a role of this enzyme in creating staggered ends at the breakpoint. Furthermore, sequences highly homologous to consensus Translin binding sequences were found at the breakpoints in two cases, and an Alu-Alu fusion and an insertion of a 206-bp LINE-1 element were found at the breakpoint in one case each. The demonstration of characteristic sequences at the SYT-SSX breakpoint regions is expected to improve our understanding of the molecular genetic mechanisms behind translocations in general, and of the SYT-SSX fusions in synovial sarcoma in particular.